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Claims 



1 . Device (1 ) for making quantified determinations jff the quality of surfaces, having: 
an optical system (30, 31, 32), comprising 

a first optical means (2. 2a, 2b, 2c) having d least one illuminating means (3, 3a, 
3b, 3c), the light of which is directed at a Redetermined angle (18) to the meas- 
urement surface which is a part of the surface to be measured, as well as 



a second optical means (10, 10a, 10b/l0c) aligned at a predetermined angle (17) 
to said measurement surface and which receives the light reflected from said 
measurement surface (8), whereby said second optical means (10, 10a, 10b, 10c) 
comprises at least one photo sensor (13) which emits an electrical measurement 
signal which is characteristic of the reflected light; 

a control and evaluation means /(60) provided for the controlling of the measure- 
ment sequence and for the evaluating of the measurement results and which has 
at least one processor device (60) and at least one memory means (61 ); 



an output (display) means (65); 



whereby said illuminating means (3, 3a, 3b, 3c) comprises at least one light source 
(3, 3a, 3b, 3c) which is a ligSt diode (LED) (3, 3a, 3b, 3c), 



whereby said light emitted from said illuminating means (3, 3a, 3b, 3c) is configured 
in such a manner that the spectral characteristic (21 , 23, 24) comprises preferably 
at least blue, green and red spectral components, and 
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whereby a filter means (6, 9) is arranged in the rath of radiation between said light 
source (3, 3a, 3b, 3c) and said photo sensor (1$ and which changes the spectral 
characteristic of the incident light (21) in such away in accordance with predeter- 
mined filter properties (22) that the spectral characteristic (24) essentially ap- 
proaches that of a predetermined spectral distribution (23, 24), and 



whereby said evaluation means (60) evaluates said reflected light and derives at 
least one parameter variable therefrom which is characteristic of said surface, 

Device according to at least one of the/preceding claims, characterized in that 
said characteristic parameter of said surface is the gloss. 



3. Device according to at least one of the preceding claims, characterized in that 

// 

two, three or more characteristic parameters of said surface are determined. 



4. Device according to at least one. of the preceding claims, characterized in that 

li 

at least one of said at least one^characteristic parameter is selected from among a 
group of parameters which encompasses gloss, haze, distinctness of image (DO I) 
and color. 

I 

5. Device according to at least one of the preceding claims, characterized in that 
said characteristic optical parameter is a representative measurement of the typi- 
cal wavelength and amplitude (orange peel) of the topology of the measurement 
surface in a predetermined wavelength interval, whereby said evaluation may also 
be carried out in two or more wavelength bands. 



6, Device according to at least 
said predetermined spectral 
light type taken from amonj 

I 



one of the preceding claims, characterized in that 
distribution (23) is a standard distribution having a 
one of the standard light type groups encompassed 
by the C light type standard' the D65 light type standard, the A light type standard 
or other similar light type standards. 
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Device according to at least one of the preceding claims, characterized in that 
a spectral measurement characteristic is the agdregate of the spectral characteris- 
tic of the light emitted onto the measurement surface and the spectral sensitivity of 
the sensor in proportion to an aggregate of a spectral distribution of a light type 
standard and the sensitivity of the human eye. 



Device according to at least one of the preceding claims, characterized in that 
said filter means (6, 9) comprises at least onefor several filters (9) having prede- 



termined spectral properties (22) so that the spectral properties of said light emitted 
from said at least one light source (3, 3a, 3b//3c, 130) can be specifically influ- 
enced. 



Device according to at least one of the preceding claims, characterized in that 
a scatter disk arrangement (16) and an aperture arrangement is arranged in 
said first optical means (2, 2a, 2b, 2c), whereby said scatter disk arrange- 
ment (16) is configured such as to allow tl[je achieving of a homogenous illumi- 
nation of said measurement surface (8). 



10. 



11. 



12. 



Device according to at least one of the preceding claims, characterized in that 
said illuminating means (3, 3a, 3b, 3c, 130) comprises a second or several tight 



source(s) (3 f 3a, 3b, 3c, 130), preferably 



configured as light diodes, whereby pref- 



erably each of said light sources (3, 3a, 3b, 3c, 130) has a differing spectral char- 
acteristic (21,23, 24). 

Device according to at least one of the preceding claims, characterized in that 

said evaluation means (60) evaluates said measurement signal using a program 

[I 

stored in said memory means (61) and/or saves said measurement signal into said 
memory means. 



Device according to at least one of the preceding claims, characterized in that 
said second optical means (10, 10a, 10tt 10c) comprises a plurality of photo 



sensors (13) arranged adjacent to one ajother. 
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13. Device according to at least one of the preceding clakns, characterized in that 
at least a first part of said light emitted from said first/optical means exhibits a light 
pattern (50), whereby said light pattern preferably comprises at least one light/dark 
edge (52, 51). 



14. Device according to at least one of the preceding claims, characterized in that 
a plurality of light/dark edges (52, 51) are provided of which at least one part 
thereof extends at least sectionally (54) parallel to one another and that preferably 
at least one section of said plurality of light/darkjedges (52, 51 ) is of a form taken 
from a group of forms encompassing grid (54),jcross-mesh, ellipse, circular and the 
like. 



15. Device according to at least one of the preceding claims, characterized in that 

// 

for at least some of said plurality of photo sensors (13), said evaluation means 
(60) derives at least one gradient of the measurement signal from the difference 
between the measurement signal of one pjioto sensor (13) and the measurement 
signal of a next photo sensor (13). 



16. Device according to at least one of the p|eceding claims, characterized in that 
said evaluation means (60) is such configured that at least one average pa- 
rameter for at least a portion of the gradient can be determined and a charac- 
teristic structural variable can be determined for a structure-contingent property 
of said surface (8) therefrom. 



17. Device according to at least one of thejj'preceding claims, characterized in that 
said device comprises a third optical means (130) having at least one light source 



(133) emitting light at a predetermined||spectral characteristic (21 , 23, 24) and which 
is directed at a predetermined angle to' said measurement surface (8). 



18. Device according to at least one of the preceding claims, characterized in that 
said predetermined angle (17, 18) at which said light emitted from said at least one 
of said optical means (2, 10, 130; 2a, jlOa; 2b f 10b; 2c, 10c) is directed to the 
measurement surface (8) is an angl^elected from among a group of angles which 
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include in particular the angles of 0°, 5°, 10°, 15°, 2p°, 30°, 45°, 60°, 75°, 80° and 
85°, whereby said predetermined angles (17, 18) preferably differ between the dif- 
ferent optical means, 

19. Device according to at least one of the preceding claims, characterized in that 
a second (2b, 10b) and preferably a third optical system (2c, 10c) is provided and 
that preferably said optical systems are arranged at an angle of 20° (2a, 10a). 60° 
(2b, 10b) and 85° (2c f 10c). 



20. Device according to at least one of the preceding claims, characterized in that 
said light emitted from said third optical means (130) is preferably directed onto 
the surface at such an angle that the light djrectly reflected from said measure- 
ment surface (8) in accordance with the Fresnel reflection has a different angle 
relative the measurement surface as the single between said measurement sur- 
face (8) and the light reflected from said npeasurement surface (8) as emitted from 
said first optical means (2, 2a, 2b, 2c). 



21 . Device according to at least one of the preceding claims, characterized in that 
said at least one light source (133) of said third optical means (130) comprises at 
least one light diode (3) possessing spectral characteristics (21, 23, 24) such that 
the color of its emitted light is „white." 



22. Device according to at least one of the preceding claims, characterized in that 
at least one photo sensor (13) has atjleast two, preferably three or more, photo- 
sensitive elements, the electrical output signals of which can be ascertained indi- 
vidually and which differ in their spectral characteristics, so that the color of said re- 
flected light can be ascertained as an optical parameter of said measurement sur- 
face (8). 

23 . Device according to at least one of the preceding claims, characterized in that 
said first and/or said third optical meLns (2, 2a, 2b, 2c, 130) emits essentially par- 



allel light. 
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24. Device according to at least one of the preceding daims, charact rized in that 
said first and/or said third optical means (2, 2a t 2b|2c, 130) emits essentially diver- 
gent or convergent light. 

25. Device according to at least one of the preceding claims, characterized in that 

f 

at least one optical means (2, 2a, 2b, 2c f 130) emits at least one light strip (52) at a 
predetermined length and width perpendicular to the direction of propagation. 



26. Device according to at least one of the preceding claims, characterized in that 
at least one temperature measuring means is'/arranged as close as possible to at 
least one light source (3, 3a, 3b, 3c, 133) and/or at least one photo sensor (13), 
provided for determining the characteristic temperature of each respective light 
source (3, 3a, 3b, 3c, 133) or respective photo sensor (13) for the purpose of ena- 
bling a temperature-corrected determination' of at least one parameter. 



27, Device according to at least one of the preceding claims, characterized in that 

f! 

at least a portion of the progression of the .image of said at least one light/dark edge 
(52, 51) is defined on said plurality of photo sensors (13) and a characteristic sur- 
face parameter of said measurement surface (8) is determined from a deviation of 
the measured path from the ideal path. 



28. Device according to at least one of the preceding claims, characterized in that 
said device (1) is moveable relative to the measurement surface (8) at an essen- 
tially constant spacing therefrom and a distance measuring means (67) is provided 
which quantitatively ascertains said relative movement and that a memory means 
(61) is furthermore provided into which the structural and/or optical parameters 
measured along the predetermined measurement points on the surface are stored. 



29. Device according to at least one of the preceding claims, characterized in that 
at least one measurement wheel (103, 104) is provided which positions upon the 
measurement surface (8) during the measurement and which rotates during the 
relative movement between said device (1, 100, 200) and said measurement sur- 
face (8). 
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30. Device according to at least one of the preceding claimp, characterized in that 
at least one of said at least one measurement wheel (fl03, 104) is coupled with a 
rotating angle output device (67) which emits an electrical rotating angle signal rep- 
resentative of the rotation angle returned by said measurement wheel (103, 104). 



31 . Method for making quantified determinations of the quality of surfaces, in particular 
when employing a device (1, 100, 200) according to at least one of the preceding 
claims, in which: 



a first optical means (2, 2a T 2b, 2c) is provided/having a first light source (3 ¥ 3a, 3b, 
3c) disposed as a light diode (LED) (3) in order to direct the emitted light with pref- 
erably blue, green and red spectral components at a predetermined angle (18) onto 
a measurement surface (8), and 



a second optical means (10, 10a, 10b, 10c) is provided comprising at least one 
photo sensor (13) directed at a second predetermined angle (17) to said meas- 
urement surface (8) in order to receive the/light reflected from said measurement 
surface (8), whereby said at least one phcjto sensor (13) emits an electrical meas- 
urement signal which is characteristic of tie received light, and 

a control and evaluation means (60) is provided for controlling the measurement 
sequence and evaluating the measurement results and which has at least one 
processor device (60) and which stores said measurement signal in a memory 
means (61), and 



an output (display) means (65) for displaying said measurement results, and 



said evaluation means (60) evaluates s; 
parameter variable therefrom which is cl 
(8). 



d reflected light and derives at least one 
aracteristic of said measurement surface 



